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Figure  3.  Corrupted image. 
those parameters by which  the variation of Figure 
2 was defined. Subtraction of this brightness varia- 
tion from Figure 3 led to a  'restored' image Figure 
4  which  when compared with  Figure 3 and Figure 
1 illustrates  that such  restoration  has resulted  in a 
marked  increase  in  picture  quality. 
Figure  5  presents  an  image  of  die  on  a  black 
background though  with poor lighting conditions. 
The die was illuminated  using a  single  flood lamp 
but  this  lamp  was  partially  obscured  resulting  in 
the  observed  brightness  variation  across  the 
background.  Application  of the  Hough technique 
resulted  in  a  best  fit  for  ci,  cy,  c,,, =0,3,1.  These 
values  imply a  brightness  variation along  the  ver- 
tical axis only which may be corroborated by visual 
inspection of Figure  5.  The variation described  by 
these parameters was then subtracted from the im- 
age of Figure 5 to form the image of the image of 
Figure 6,  from which it may be observed that corn- 
Figure 4.  Resulting  image. 
pensation  for poor lighting  has led to an image of 
improved quality.  It should  be noted however that 
the  brightness  variation  determined  using  this 
technique  was  merely  that  variation  for  which 
most  points  in  the  original  image  matched  a  par- 
ticular  brightness  variation.  [t  may  prove  bene- 
ficial to extend the technique to employ a criterion 
of minimum least-squared  error to achieve an op- 
timal  fit. 
It also should  be noted that the image of Figure 
5  was  illuminated  using  a  single  source  only. 
Automated  restoration  using this technique  in  the 
presence of multiple light  sources or where an ob- 
ject possesses surfaces with differing reflective pro- 
perties may require study of lighting geometry and 
incorporation  of  segmentation  according  to 
brightness  distribution  within  areas  of an  image. 
Figure  5.  Original image of a die.  Figure 6.  Resulting  image. 
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